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very like a raspberry, on the palmar surface of the web between the left thumb and index finger, which he said had been there for three weeks. On the Durga holiday he had gone to Digabar and during a drunken spree had fallen, cutting the site of this primary yaw. If his dates were correct, the incubation period was thirty-two days. In February he had a general eruption. Cases VII and VIII, his two sisters, had been vaccinated on January 4, 1897; on February 2, 1897, the younger had a granuloma the size of a pea on the vaccine scar; the elder had a papule the size of a No. 4 shot, which later became large and fungating. General eruptions followed in both.
Seventeen other cases occurred in this village. In four the initial lesion appeared on the site of ankylostome vesicles on the feet. Haffkine, who had seen many of my cases, recognized the disease in 1895 in Chargola tea estate, in coolies who were probably deserters from my district.
In 1897 Dr. Chartres showed me some cases at Naraincherra and at Barkhola where I identified the mother of one case as a coolie from Digabar, 15 miles distant.
In 1898, Hare [14] , who had seen many of my cases, met three cases of yaws in Upper Assam, to which a railway had recently been opened. shows that personally Huillet saw none, but some years before 1861, the late Monsieur Beaujean saw "une sorte de framboesia, petites taches pointill6es, larges comme une piece d'un franc, ayant une teinte l6g6rement plus pale que celle de la peau environnante." These were cured in a few days by the application of a solution of mercury perchloride. This may have been tinea versicolor, but all will agree that it was no sort of framboesia.
In October, 1894, Maitland [23] reported two cases from Travancore, the furthest possible point in Southern India from Digabar. These were probably imported from the neighbouring island of Ceylon.
In December, 1894, Nolan [31] May, 1895. In 1896 Pilgrim showed four cases of yaws, in coolie children returned from Fiji, to the Calcutta Medical Society, none of whose members had ever seen similar cases.
In 1904, Gouzien [11] In seven of these forty-three cases, though no lesion could be seen at the site of presumed inoculation, an ordinary fungating granuloma appeared at a short distance proximal to it; others still more proximal followed in a centrifugal direction till finally a general eruption developed. Usually there is little secretion from the raspberry-like surface, but occasionally as much as a drop of thin, whitish, sticky secretion is found under the crust.
In situations like the palms, axillse and perinmum, where skin is opposed to skin, there is often no crust. When the crust is removed from an actively growing yaw on an exposed position, a new crust generally forms. In other cases when the crust is removed or falls off, the granuloma may become of the mummifying type; it becomes dry, its large papillae tend to separate and look warty (see fig. 12, p. 27) .
In other cases the secretion from the underlying yaw thickens and dries on the under surface of the crust: or if the latter has been cracked or partly detached by scratching or friction, on both sides. In this way a more or less rupia-like scab may result, but on its removal a granuloma is exposed, more or less raised above the skin ( fig. 14, fig. 6 ) was taken on the fifty-sixth day, when the commencement of the secondary eruption can be seen as a papule on the flexure of the left elbow. On April 4, 1899, she gave birth to a healthy boy.
Case XVIII.-Her husband tripped and cut his right shin on a sheet of corrugated iron, April 2, 1898. The wound suppurated, and at the end of the month was the size of a halfpenny, its lower half being covered with very tall granulations. By June 1, the whole wound was covered by a cauliflower-like granuloma overlapping the healthy skin " like the top of a champagne cork." A secondary eruption appeared in July. When last seen, January, 1900, the secondary eruption had healed, but the primary granuloma persisted as a rather dry, warty growth. Case XIX.-A woman, all of whose three children were suffering from yaws, was wounded on the left side of the neck by some falling debris during an earthquake on June 6, 1897. The wound was in a position likely to be touched by the children's arms, on all of which there were many granulomata. On June 28, 1897, she was admitted for " acute rheumatism." This was, of course, the initial fever of yaws. I first saw her on July 2, 1897, and observed a small papule on the healed wound. This had grown into a circular granuloma 2 cm. in diameter, 8 mm. above the skin surface in September, 1897, when I excised it as a typical initial lesion, and sent it to Sir Jonathan Hutchinson. A general eruption broke out on July 23, 1897. On March 23, 1899, she was delivered of a healthy child, which remained so till last seen, February 1, 1900 . The mother still had a few yaws on the back and thighs. shown with an eruption of yaws, holding her hand, extracted the thorn with h¢is fingers. The photograph ( fig. 9 ) was taken on the twenty-third day, when a papule had formed, too small to be well shown. In time it became a raspberry-like yaw, and a general eruption followed six weeks later.
In several of these cases the primary yaw became very much larger than any of the secondary yaws. In most cases it lasted as long as the secondary erup- have been a letter. Around this there were thirty-four papules scattered in a circle nearly 3 in. in diameter. With two exceptions these were not on the tattooed lines and were therefore not the result of external inoculation. In August the central planet was as big as half a hazel nut, the satellites either from absorption or coalescence were reduced in number to twenty-six and enlarged in size to diameters of from83 to 8 mm. There were about a dozen small yaws elsewhere on the body.
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Case XXV.-A healthy female baby, whose mother and two brothers were then in full eruption, showed a small pea-sized granuloma at the navel twenty-one days after birth. This completely healed in about ten days after treatment with silver nitrate. When the baby was eight weeks old, the granuloma recurred and increased till it was the diameter of a threepenny-piece. By the end of the third month a halo of If yaws be inoculated on a sloughing or very septic ulcer it is impossible to say what the resulting picture will be. We had epidemics of tropical phagedaena in the district, but fortunately few cases in the yaws-infected gardens. In Looba, among 1,500 coolies, over 400 had phagedsena in the year 1896.
I show photographs of a few of these ulcers, but it should be remembered that they have no more to do with yaws than a cut throat or a shrapnel Sectton of Tropical Diseases and Parasitology 27 wound; either will serve as a site of inoculation. One cannot foretell what will happen to such ulcers. They may heal slowly or they may slough till tendon and bone necrose. I have even seen the limb fall off. If such a sore be inoculated with yaws it would be absurd to describe the ultimate condition -healing or gangrene,-as the " primary sore of yaws."
Ga2e8 XXVIII and XXIX.-Two patients, each with an ulcer about the size of a half-crown, stayed some nights in a house where children had yaws. In one the phagedfenic sore, the presumed site of inoculation, was now a crater 7 in. by 4 in. exposing on its floor the necrosed tibia. Nothing like a granuloma was seen on its margin, which was a smooth, indolent white line about 3 mm. wide. In the second case the ulcer was healing, the peroneal tendons had sloughed, and a glazed, Case LVI.-Their father had a primary yaw the diameter of a threepenny-piece on his scrotum where he had been bitten by a leech seven weeks earlier.
Case LVII, female, aged 10; Case LVIII, male, aged 7; Case LIX, female, aged 8, all had extensive scabies. On July 13, 1895, the boy had a well-defined granuloma above the left anterior superior iliac spine where several itch pustules had been chafed by his waist-string. Case LVII had a pea-sized granuloma on the web between her second and third left fingers. Case LIX had a fungating primary yaw in the left. gluteal fold. In all a secondary eruption followed. Six of the family of seven were attacked within three and a half months.
Case LX.-The mother, aged 35, escaped till, in August, a carbuncle developed on her nape. In September on the site of the earbuncle was an ulcer about the size of a sixpence overhung by a granuloma which later became cauliflower-like and of the diameter of a half-crown. Secondary eruptions followed and waned, but the primary granuloma persisted for nearly three years, becoming in its later stage of a dry papillomatous nature. Case LXXI.-His brother, aged 9, got a thorn into his left sole on April 2, 1897, which his brother (Case LXX) extracted: cellulitis followed. On May 1 he had a painful swelling suggestive of an abscess; the cuticle over this ruptured and a granulating base, looking like an ulcer, was exposed, surrounded by raised sodden cuticle. A week later, after poulticing, this cuticle was peeled off, a typical raised yaw being exposed. Three months later he had a copious general eruption. Caase LXXII.-Their baby brother in June showed a primary yaw on the plantar surface on the right great toe. No wound or puncture had been observed. About six weeks later he had a general eruption, the lips, as is often the case in sucklings, being severely affected. In OctoberCase LXXIII.-His mother, showed a fungating granuloma at the base of the left nipple. No previous lesion had been seen on this site, but probably a fissure had been overlooked. In December she had a sparse general eruption. The only inhabitant of the house to escape was the father. In a house 20 yards awayCases LXXIV and LXXV, two boys, developed a general eruption without any primary sore as far as I could observe. Their brother (Case LXXVI) fell, cutting his knee; this healed slowly, but thirty-two days later a small yaw was observed on the scar. Later it grew to the size of a big walnut. A general eruption followed.
Case LXXVII.-In the next house a female child, aged 5, had her right thigh severely scratched by a thorn. Forty-five days later a primary yaw formed. In two months a general eruption followed. Her parents and a brother were not affected.
Case LXXVIII.-Female, aged 14. Was first seen to have two granulomata on the right arm, one on the left, which all arose simultaneously. Fresh yaws gradually appeared till about thirty were present.
Case LXXIX.-Her elder sister three months later showed a typical yaw above the anterior superior spine of the left ilium as a result of inoculation on a belt of pustulating ringworm. In a house 50 yards awayCa8e LXXX, a boy, aged 12, fell and wounded his right knee; this healed in a fortnight. He eluded observation for six weeks, but on the fifty-second day a granuloma 6 mm. in diameter, raised 3 mm. above the surface, was noted. A general eruption followed.
Four other dwellers in the hut escaped infection. Case LXXXI.-Male, aged 10 months, was found to have a general eruption of yaws. I could recognize no initial lesion nor did his relatives allege any.
Case LXXXII.-Patient's mother got an abscess of the right breast. A sinus resulted and this was not healed when a granuloma the size of a pea was seen, uncovered by cuticle or scab. This rapidly enlarged and a general eruption was out a month later.
Case LXXXIII.-Male, aged 16, son of previous case; a general eruption on the arms and forearms was first seen September 1, 1897 . No primary lesion was recognizable, but the patient attributed the disease to scratching an eruption of prickly heat.
In a line of six huts about 100 yards awayCase LXXXIV.-Male, aged 8, was bitten by a leech on the left ankle on June 16, 1897. The bite inflamed and suppurated; before it healed on August 3, a granuloma was observed on the site. A general eruption followed.
Case LXXXV.-Male, aged 12, his brother, while riding a buffalo, was accidentally gored on the right flank. A large lacerated wound took two months to heal. A primary yaw was first recognized on the granulating wound on the fifty-sixth day after the accident.
Case LXXXVI.-Their grandmother had an initial yaw on the scar of a boil between the scapulhe. Powell: Framboesia or blood expressed from an ulcerating yaw. He wrote in 1881, before the days of antiseptics. You can easily imagine the result if you bury in the tissues a chunk of scab which has possibly existed for months on the dirty skin of a yaws patient. " Gleich nach der Operation entstand Reaction, die sich als eine ausbreitete Rothe mit lokaler Temperaturhobung zeichnete." Pustules with scabs resulted, on the removal of which painful ulcers were exposed; on the floor of these were papillary outgrowths which became " magnificent fungating tumours." One ulcer was 3 cm. deep. On this ultimately developed a fungating tumour. The patients complained of painful swelling of the neighbouring glands: the whole area was intensely painful from the ulcers to the armpit, so that the weight of the shirt was unbearable. Rigors and fever often accompanied the first symptoms. Many of these ulcers produced fungating tumours, but those which did not left a whitish, thick, hard scar. Is it necessary to point out that the fungating tumours and the secondary eruptions were the result of the Treponema, and the ulcers, phlegmons, rigors, &c., the result of the staphylococci and streptococci inoculated ? He inoculated two Javans on one breast with yaw scab, on the other with acne pus. Similar pustules resulted on both sides. It seems strange that Charlouis's cases should be quoted as typical of the initial lesion of yaws when transmitted naturally.
Charlouis was an honest observer. I confess I find Paulet's [32] work here and there suggestive of a page from De Rougemont or Munchaussen. He induced more than 230 healthy negroes to have connexion with negresses suffering from yaws. Thirty negroes showed him "une belle 6ruption " twenty-five to fifty days after connexion, their genital organs remaining intact. More than 200 showed tubercles, some on the body, some on the genitals.
Jeanselme [20] describes the initial lesion as a papilloma, " une sorte de furoncle dur, couronne d'une croiute, sous laquelle se d6veloppe une ulceration tenace dont les bourgeons exub6rants font dans la suite une saillie en forme de choufleur. L'accident initial au niveau de la porte d'entree ne diff6re pas des elments qui apparaissent ulterieurement."
Neisser [28] , to whom I sent photographs and related my observations on the initial lesion and failure to find tertiary signs, wrote on his return from the Dutch Indies that his observations were identical with mine. He inoculated two gibbons and five Macacus monkeys with yaws. In each case there developed at the inoculated spot " on a slightly infiltrated base a moderately thick, honey-yellow, very characteristic crust, on the removal of which an easily bled, well-developed papilloma was exposed exactly like the frambcesia eruption in man." Halberstaedter [13] continued Neisser's experiments with like results on a total of eleven monkeys, two gibbons and an ourang-utan. On the ourang a general eruption followed. Henggeler [16] , an accurate observer who worked on the plantations in Sumatra from 1896 to 1903, has written an excellent article, beautifully illustrated. He says: " On any little wound or epidermal defect which is the source of entrance, the granulations begin to grow rapidly; on the sore a fungose tumour of variable size, more or less raised above the skin level, develops. The edge of the sore is never undermined, never clean cut (scharf abfallend)." Though the growth was sometimes slightly infiltrated, he has never found any hardness that would give the slightest resemblance to a hard chancre. He is emphatic that he diligently searched for, but never found, (a) any prodromal furfuraceous eruption, (b) any affection of the mucosa, (c) any tertiary signs.
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The careful observations of these distinguished investigators are worthy of more attention than the crude experiments of Charlouis [6] As a rule in children there is little fever or joint-ache either at the beginning of the initial sore or of the general eruption. In my adult cases the proportion of those suffering from fever and osteocopic pain was smaller than appears the rule according to text-books.
The general eruption begins in the form of small papules about the size of pin-heads. Some of these may abort, the distended cuticle dropping off as a small scale. This is the only approach to desquamation I have seen. The papules which persist grow in height and breadth till we get the button-like granulo-papilloma above described. The covering crusts are similar to those of the primary lesion.
In many cases the granuloma assumes an annular form. In rare cases this may be formed by the coalescence of smaller granulomata, but in the vast majority it is caused by outgrowth from the periphery of a button while healing takes place in the centre. In a few cases the crust covers the healed centre as well as the ring of active granuloma.
An attack of continued high fever such as pneumonia, measles, small-pox or remittent, often causes the eruption to recede temporarily, and in rare cases to disappear altogether.
Case XXXVIII illustrates these last two points. In February, 1897, an initial button appeared on the site of an abrasion in the left popliteal space.
Photograph ( fig. 14) Powell: Frambwsia with her child, S., osteitis of the phalanges set in in November, 1897. With mercurial inunction and iodide of potash the osteitis in mother and child quickly subsided.
Case XLII.-A male child was born on April 15, 1898. Contracted scabies, November, 1898. In January, 1899, a primary yaw appeared between the right index and ring fingers. A general eruption followed and lasted till death from dysentery in November, 1899.
F., daughter, aged 6. Case XXIII above, developed a primary yaw on a wound of the eyebrow (fig. 10, Case XLVI.-M., the mother had a cracked and pitted form of plantar hyperkeratosis.
About three weeks later an initial yaw was evident on a fissure in the flexure of the left great toe. A general eruption ensued and lasted over two years.
Case XLVII.-B., aged 6, another son, had a small cut on the right calf which had been present at least ten days. On Septenmber 15, 1891, he had an initial yaw on the scar. A general eruption followed and lasted about a year.
Case XLVIII.-J., the father, was under treatment for itch. At the beginning of October, 1891, a primary yaw was seen on the left wrist and a general eruption followed. In June, 1892, he was found to have a hard chancre on the prepuce. In September a maculo-papular syphilide appeared and co-existed with the yaws eruption till his death in 1893 from dysentery, probably aggravated by mercurial poisoning at the hands of a Kobiraj. As soon as J.'s chancre was seen, his wife was inspected at intervals, till in December, 1892, a chancre was found on the left labium. Mercury was given at once. Two months later the lymphatic glands generally were hard and enlarged. In April, 1893, a papulo-squamous syphilide appeared and only lasted a few weeks. The yaws eruption lasted till June, 1894.
Case XLIX.-Bh., aged 8, another son, was wounded by the fall of a heavy stone on the right instep. Thirty-six days after the accident a primary granuloma appeared on the scar. A general eruption of yaws followed. Only one child of this family escaped infection with yaws.
Case LII.-P., a woman, aged 22, living in a house with her mother, sister, brotherin-law, and two nephews who all had yaws, got a severe scratch on the right thigh ill May, 1898. An initial yaw developed on this site and a general eruption followed. In October, 1898, I found a snail-track condition of the fauces, and later ulcers on the tonsils. She then informed me she had for the past four months been mllistress of S., one of my own syces. On examination a healing chancre was found on the fourchette. Her paramour had a hard chancre in January, 1897, and had been treated by me for secondary syphilis and double iritis.
Of syphilitic cases who became infected with yaws I may mention Case II, the woman cited above who reintroduced yaws to Konapara. The large primary yaw appeared on a gummatous ulcer. Her two-year-old child, doubtless the heir of syphilis, developed a primary yaw on a vaccine scar. Case 
